Absfrucf. Dwarfing of swine maintained in large groups with relatively little space per animal may be attributed to psychosocial factors. Intramural coronary arteriosclerosis developed at approximately the same rate in dwarfed and normally developing animals. Lesions in arteries of the left posterior papillary muscle were more advanced than in the left anterior papillary muscle of the same animal, irrespective of its growth rate, and often were more advanced than in swine twice as old.
from 0.45 to 0.8 m*; mean, 0.6 m*. Modern management recommends a minimum of 0.8 ma per animal.
The hearts of 15 dwarfed and 15 normally developed swine were taken for study. Ages ranged from 6 to 7 months. Dwarfed animals (1 I castrated males and 4 females) were selected on the basis of relatively small size and disproportionately large heads and ears. Hair coats and muscle development of the dwarfs also were distinctly subnormal. Fourteen females and one castrated male were taken as representative of normally developed animals.
Both ventricles were cut approximately midway between apex and base in a plane perpendicular to the longer axis, and a complete transverse block was taken for fixation from one of the surfaces to include parts of the distal third of the left papillary muscles. After fixation these blocks were arranged. with basal surfaces upward and a complete series of segments of these surfaces identified and taken for microscopic study. The plane of section of these segments also was perpendicular to the longer axis of the hearts. Tissues were embedded in paraffin, cut 6 pm thick and stained by van Gieson's elastica method for collagen and elastic fibers, by periodic acid-Schiff (PAS)-alcian blue for mucopolysaccharides and van Gieson elastica-light green for photomicrography.
Atherosclerotic stenosis of the intramural coronary arteries was quantitated by the heart-score method, which has been demonstrated to give reproducible estimates of the severity of lesions [5, 6] . Heart score is a method of sampling that gives values that then may be subjected to statistical analysis. Table I lists heart-score values for dwarfed and normally developed swine, with values arranged in increasing order. Heart-score values have been rounded to the closest multiple of five, with mean values and standard deviations appended. The presence and relative severity of myocardial fibrosis noted in each heart are shown.
Results
Heart scores of dwarfed swine ranged from 1.35 to 2.30, with a mean of I .71 f 0.30, which compares with a range of 1.35-1.85, and a mean 1.58 f 0.15 for the normal animals. Thus intramural coronary atherosclerosis developed statistically at equal rates in the two groups.
Table I also shows that some myocardial fibrosis was found in all hearts. In nine of each group this change could be designated as having a grade of one plus. Fibrosis was limited to foci in the posterior papillary muscle where the arterial lesions tended to be most well developed, no matter what the grades.
Heart scores in this and earlier studies have been derived from examination of a complete transverse section of hearts [5, 6] . In our study each segment of the transverse sections was identified, and arterial stenosis was most advanced in the papillary muscles of the left ventricles and, as a rule, was more advanced in the posterior than in the anterior left papillary muscles. Although plus one myocardial fibrosis was not closely associated with heart scores (table I), its occurrence in the posterior papillary muscle was associated with the more advanced arterial stenosis in this location. Table I1 lists heart score values for left anterior and posterior papillary muscles in each of these two groups of swine. These records show that the scores for the posterior papillary muscles exceed those for the anterior, but mean values for anterior and posterior papillary muscles of animals of both groups were approximately equal. Differences between means for anterior and posterior papillary muscles of each group have been compared statistically according to the method for independent samples [lo]. This method gave r values, which indicate that difference between mean values for anterior and posterior papillary muscles of each group are highly significant. There is no explanation for this difference in developmental rates of atherosclerotic stenosis between arteries in the anterior and posterior papillary muscle of the left ventricle. Nevertheless, its occurrence should be noted since this distribution of arterial lesions might explain the location of myocardial lesions in older animals in future studies. Development of arteriosclerotic stenosis of the intramural coronary arteries in swine has been studied in animals more than 12 months old [6, 111. It was surprising, therefore, to find relatively advanced lesions in both dwarfed and normal animals ( fig. la, b) . Formation of these lesions involved segmental reorientation, proliferation and migration of smooth muscle cells, accompanied by increased formation of acid mucopolysaccharides, collagen and elastic fibers. This pattern of development corresponds to the pattern found in the lesions of older swine [6, 111.
Discussion
In this study the rate of development of arteriosclerotic stenosis of the intramural coronary arteries was not influenced by the dwarfing or normalcy of swine maintained in relatively large groups with scant space per animal. We can suggest, however, that this technique of swine production does pro- Fig. 1 . a Artery from left posterior papillary muscle of a 6-month-old swine with excessive perivascular fibrous tissue, distorted media, fragmented and replicated elastica interna, and intima irregularly thickened by ingrowth of smooth muscle cells. van Gieson-light green. 6 Artery from left posterior papillary muscle of 7-month-old swine has distorted pattern of cell growth that narrows lumen. Alcian blue-PAS.
vide factors that accelerate the developmental rate of these lesions. This suggestion is supported by comparison of heart-score values for swine of these two groups with corresponding values in an earlier study for paired and separated swine killed when 13-15 months old. This earlier study also demonstrated that separation of female swine from physical contact with nearby pairs and groups induced the most rapid development of intramural coronary arteriosclerosis. These separated swine were not dwarfed, however, indicating that dwarfing and intramural coronary arteriosclerosis are induced some other way.
